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Outcomes of endovascular aneurysm repair with
selective internal iliac artery coverage without coil
embolization
Konstantinos O. Papazoglou, MD, PhD,a George S. Sfyroeras, MD, PhD,b
Neofytos Zambas, MD, PhD,a Konstantinos Konstantinidis, MD, PhD,a Stavros K. Kakkos, MD, PhD,c
and Maria Mitka, MD,a Thessaloniki, Athens, and Patras, Greece
Objective: Endovascular aneurysm repair (EVAR) of abdominal aortic aneurysms (AAAs) that also involve the common
iliac artery (CIA) typically is accomplished by endograft limb extension into the external iliac artery (EIA). In order to
prevent endoleak, the internal iliac artery (IIA) is usually embolized, or alternatively a branched limb is deployed.
However, IIA embolization is associated with longer operative time and increased use of contrast and radiation. It has
been our practice not to routinely coil embolize the IIA. The purpose of this study was to present the midterm outcomes
of this approach.
Methods: Between April 1997 and June 2010, 137 patients (130 men; mean age, 70.9 years; range, 45-92 years)
underwent EVAR of their AAA and had IIA coverage without coil embolization in 112 patients (no embolization [NE]
group) and after coil embolization in 25 patients (coil embolization [CE] group). Anatomic indications for coverage of
the IIA without coil embolization included presence of adequate sealing in the distal 5 mm of the CIA, or sealing ring at
the origin of the CIA, or IIA diameter <5 mm. Preoperative mean AAA size was 60  14 mm, and mean CIA diameter
was 38 13 mm. Postoperative computed tomography (CT) scanning was performed at 1, 6, and 12 months, and yearly
thereafter.
Results: Thirty-day mortality was 0.7% (1 of 137 patients). A patient presented with gluteal skin necrosis (0.7%). The
incidence of postoperative buttock claudication was not different between the two groups (NE: 15 of 112 patients; CE:
3 of 25 patients; P .852). Procedure and fluoroscopy time, contrast use, and hospital stay were significantly reduced in
the NE group. Patients were followed up for 33  30 months. During follow-up, 44 patients died (32.1%) and in 3 of
them (2.2%), death was AAA-related. There was no difference in cumulative survival between the two groups at 1, 2, 3,
and 4 years, respectively. Secondary interventions were performed in 20 of 137 patients (14.5%), including three
conversions for proximal endoleak. There was no difference between the two groups in the incidence of secondary
interventions (NE: 18 of 112 patients; CE: two of 25 patients; P .301) and freedom from reintervention at 1, 2, 3, and
4 years, respectively. Ten patients (8.9%) from the NE group presented a type II endoleak during follow-up. Seven of
them were associated with the covered IIA; none required reintervention.
Conclusions: Stent graft coverage of the IIA without coil embolization is a safe, simple, and effective maneuver for the
treatment of aortoiliac aneurysms, with a low incidence of postoperative complications and reinterventions and acceptable
immediate and midterm results. ( J Vasc Surg 2012;56:298-304.)
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pEndovascular aneurysm repair (EVAR) has become an
established treatment for abdominal aortic aneurysms
(AAAs). EVAR is associated with significantly lower peri-
operative morbidity and mortality rates compared with
surgical repair of AAAs. Approximately 20% to 30% of
patients with AAAs have associated aneurysms of at least
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298ne common iliac artery (CIA).1,2 In such cases, different
ndovascular techniques have been developed aiming to
xclude the aneurysm, eliminate the possibility of an en-
oleak from the internal iliac artery (IIA), and prevent
elvic ischemia. These options include banding of the
IA,3 relocation or bypass of the IIA,4-6 placement of
versized endograft limbs (bell-bottom technique) in the
IA,7 the “reverse U” stent graft,8 iliac branch devices, and
oil embolization of the IIA with placement of the distal
ndograft limb in the external iliac artery (EIA).9,10 Some
f these approaches can be technically demanding, espe-
ially in cases with difficult anatomy, and associated with
onger operative time, increased radiation and contrast use,
nd higher cost.
In our practice of EVAR, routine IIA embolization in
ase of concomitant aortic and iliac aneurysms is not per-
ormed. We hypothesized that this technique would be
ffective in preventing endoleaks and endotension while
ossibly avoiding some of the morbidity associated with
IA coil embolization. The purpose of this study was to
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approach.
METHODS
We retrospectively reviewed our database to identify all
patients who underwent EVAR in our institution from
April 1997 to June 2010. Inclusion criteria for this study
were aortoiliac, CIA, or IIA aneurysms that were treated
endovascularly with IIA coverage with and without coil
embolization. Patients with pre-existing ipsilateral IIA ori-
gin occlusion or rupture were excluded from the study.
Indications for EVAR included appropriate aneurysm
morphology, AAA diameter 5.0 cm, isolated CIA diam-
eter 3.0 cm, or IIA diameter 3.0 cm. Preoperative
imaging consisted of abdominal computed tomography
(CT) scanning with intravenous administration of contrast
in the earlier years and CT aortic angiogram more recently.
Thirty-nine patients underwent subtraction angiography,
all of them before 2003. In aortoiliac aneurysms, the IIA
was covered if the CIA diameter was 2 cm and the EIA
had an adequate landing zone. Indications for coverage of
the IIA without coil embolization included presence of
adequate sealing in the distal 5 mm of the CIA, or sealing
ring at the origin of the CIA, or IIA diameter 5 mm. We
always considered the true diameter of the CIA, and not the
flow lumen. The adequate distal landing zone was deter-
mined as a vessel length of at least 5 mm with stent graft
oversizing 15% to 20% in the distal CIA. In three cases, the
technical difficulty due to the anatomy in some cases led us
to abort coiling. During this period, 137 patients (130
men; mean age, 70.9 years; range, 45-92 years) underwent
endovascular AAA repair and had IIA coverage without coil
embolization in 112 patients (no embolization [NE]
group) and after coil embolization in 25 patients (coil
embolization [CE] group). Of them, 132 had unilateral
and five cases had bilateral IIA coverage at the same time.
Indications for IIA coverage were AAA with unilateral CIA
aneurysm (n 87), AAA with bilateral CIA aneurysm (n
39), AAA with IIA aneurysm (n  7), and inadvertent IIA
coverage from deployment problems or related to misinter-
pretation of the preoperative CT scan (n  4). Regarding
the five patients with bilateral CIA coverage, it was per-
formed because of bilateral CIA aneurysms (n  4) and
inadvertently (n  1). Claudication was categorized as
severe if it interfered with the patient’s daily activities and
mild if there was minimal impact on lifestyle. Scheduled
follow-up protocol included CT scanning at 1, 6, and 12
months, and yearly thereafter.
Statistical analysis. Data are presented as mean SD.
Cumulative proportion of survival and freedom from rein-
tervention was calculated using the Kaplan-Meier method
and curves were compared with the log-rank test. Statistical
comparisons between groups weremade bymeans of the 2
test for qualitative variables, and by the nonparametric
Mann-Whitney test for continuous variables. tESULTS
Preoperative AAA size was 60  14 mm, and CIA
iameter was 38 13 mm. AAA size in the NE and the CE
roups was 61  16 mm and 55  13 mm, respectively
P  .128). CIA diameter in the NE and CE groups was
7  12 and 43  18 mm, respectively (P  .401). In the
E group, 32 of 112 patients (28%) had CIA diameter
41 mm, 35 patients (31.2%) had 31 to 40 mm, 28
atients (25%) had 25 to 30mm, and 17 patients (15%) had
0 to 25 mm. In the CE group, eight patients (32%) had
IA diameter 41 mm, 10 patients (40%) had 31 to 40
m, and seven patients (28%) had 25 to 30mm. Regarding
he anatomic characteristics of the patients from the NE
roup that led us to decide not to embolize IIA, 49 patients
ad adequate landing zone in distal CIA, 52 had proximal
IA seal with unaddressed retrograde IIA flow, and 11 had
etrograde flow and no proximal landing zone and an IIA
5 mm. Local anesthesia was used in all patients. The
ollowing stent grafts were implanted: Excluder (n  57),
alent (n  53), Endurant (n  10), AneuRx (n  7),
ifepath (n 3), Endologix (n 3), Endofit (n 3), and
ook Zenith (n  1). In 131 cases, bifurcated stent grafts
ere implanted, and aorto-uniliac in six.
Endograft implantation was successful in all patients
nd none required open conversion. Primary technical suc-
ess was achieved in 127 patients (92.7%). Primary techni-
al success was not achieved in 10 patients (6.9%): nine of
hem had a small type I endoleak at the end of the proce-
ure, which we chose to observe, and one presented with
ndograft limb thrombosis and underwent thrombectomy
nd angioplasty with stenting of the iliac artery. One patient
equired intraoperative conversion to aorto-uniliac because
f inability to cannulate the limb. In five patients from the
E group, a type II endoleak was observed on completion
ngiography, and in three of them, the endoleak was related
o the covered IIA. One patient from the CE group pre-
ented with a type II endoleak, related to the contralateral
IA. Procedure time was 105  78 minutes in the NE
roup and 113  69 minutes in the CE group (P  .04),
lood loss was 212  115 mL and 221  108 mL,
espectively (P  .852), fluoroscopy time was 10  9
inutes and 14 10 minutes, respectively (P .012), and
olume of contrast used was 120  60 mL and 150  40
L, respectively (P  .038). Mean hospital stay was 2.6 
.3 and 2.8  1.8 days, respectively (P  .046).
Thirty-day mortality was 0.7% (1 of 137 patients). A
3-year-old male patient with end-stage renal disease and
angrene, who underwent left IIA coverage without em-
olization, with the contralateral IIA being patent, devel-
ped buttock skin necrosis, became septic, and died on
ostoperative day 30. His CIA diameter was 34 mm. No
atient developed colonic ischemia. Total incidence of
uttock claudication was 13.1% (18 of 137 patients). The
ncidence of postoperative buttock claudication was not
ifferent between the two groups (NE: 15 of 112 patients;
E: 3 of 25 patients; P  .852). In three of 15 cases from
he NE group and one of three cases from the CE group,
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claudication significantly ameliorated or resolved 6 months
postoperatively. Patients were followed up for 33  30
months. During follow-up, 44 patients died (32.1%) and in
three of them (2.2%), the cause of death was aneurysm-
related. Two of these three patients had proximal migration
of the endograft with endoleak and presented with aneu-
rysm rupture 45 and 49 months postoperatively. The third
patient had a type I endoleak after the operation and
underwent coil embolization 3 months later; however, the
endoleak persisted. He presented with aneurysm rupture
20months after the first operation. There was no difference
in cumulative survival between the two groups at 1, 2, 3,
and 4 years (log-rank, P .41; Fig 1). Secondary interven-
tions were performed in 20 of 137 patients (14.5%) during
follow-up. These included conversion to open repair for
proximal endoleak (n  3), redo EVAR because of proxi-
mal migration (n 2; 1 bifurcated, 1 aorto-uniliac), place-
ment of a proximal cuff (n 4), placement of contralateral
iliac extension with concomitant contralateral IIA occlu-
sion (n 6), contralateral iliac extension and aneurysm sac
coiling (n  1), open reconstruction of a femoral pseudo-
aneurysm (n  2), limb thrombectomy (n  1), endograft
limb stenting (n  1), and renal angioplasty and stenting
(n 1). There was no difference between the two groups in
the incidence of secondary interventions (NE: 18 of 112
patients; CE: two of 25 patients; P  .301) and freedom
from reintervention at 1, 2, 3, and 4 years (log-rank, P 
.36; Fig 2). Of the nine patients with type I endoleaks
detected at the end of the initial procedure, two under-
went open conversion, one required proximal cuff im-
plantation, and two required distal extension. A total of
10 patients from the NE group (8.9%) presented with a
type II endoleak anytime during follow-up. Three pa-
tients with endoleaks originating from the covered IIA,
detected at the end of the procedure, were managed
conservatively and the endoleak resolved in all of them.
Four additional cases of type II endoleaks originating
from the covered IIA were detected during follow-up.
None of them resulted in aneurysm expansion, so we
Fig 1. Cumulative survival of patients with and without internal
iliac artery (IIA) coil embolization. There is no difference between
the two groups at 1, 2, 3, and 4 years (log-rank, P  .41).managed them expectantly. In the remaining three cases, oype II endoleak was not related to the covered IIA and
one required reintervention. Regarding the subgroup
f the 11 patients without seal in the CIA and IIA
iameter of 5 mm or less who underwent coverage
ithout embolization, AAA and CIA diameters were
2  10 mm and 28  12 mm, respectively (Fig 3).
uring follow-up, two of the patients presented with a
ype II endoleak with retrograde filling of the aneurysmal
ac. In one case, the endoleak resolved during follow-up
pontaneously. In the second case, it did not disappear;
owever, no increase of the CIA or AAA diameter was
etected, so no intervention was undertaken.
Of the 39 patients with bilateral common iliac aneurysms,
6 were treated with limb extension to the EIA without
mbolization, and three underwent EIA extension after coil
mbolization. Contralateral CIA aneurysms were treated with
IA coverage without embolization at the same time (n 4),
ealing at the distal CIAwith large diameter iliac limbs (20-28
m; n  32), and bell-bottom technique using aortic cuffs
n 3). During follow-up, six of them required placement of
ontralateral iliac extension with concomitant contralateral
IA occlusion. We had seven cases with abdominal aortic and
IA aneurysm. In six of them, as there was sealing zone in the
IA, no embolizationwas performed. In the latter patient, we
oil embolized the IIA because there was no sealing zone in
he CIA. No endoleak or IIA aneurysm growth was observed
n any of these patients during follow-up.Of the three patients
n whom IIA embolization was aborted during the initial
peration, none presented a type II endoleak or any other
omplication.
ISCUSSION
EVAR is now widely used to treat patients with
AAs. The evolution of endografts and the increased
xperience has led to the application of this method in
atients with less suitable anatomy. Patients with aor-
oiliac aneurysms represent a particular therapeutic chal-
enge. The procedure aims at aneurysm exclusion with-
ig 2. Freedom from reintervention. There was no difference
etween the two groups on the incidence of secondary interven-
ions (no embolization [NE]: 18 of 112 patients; coil embolization
CE]: two of 25 patients, P .301) and freedom from reinterven-
ion at 1, 2, 3, and 4 years (log-rank, P  .36). IIA, Internal iliac
rtery.ut endoleak and preservation of the pelvic circulation.
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work between the inferior mesenteric artery, the IIAs,
and the profunda femoris arteries. Pelvic ischemia may
result in buttock claudication, spinal cord ischemia, sex-
ual dysfunction, ischemic colitis, or gluteal necrosis.11-13
The risk of pelvic ischemia associated with IIA occlusion
is higher in endovascular series than in open surgical
series.14-16 Possible reasons for this difference include
IIA branch coil embolization beyond the main trunk
combined with interruption of other pelvic collateral
Fig 3. A 72-year-old male patient with abdominal aorti
computed tomography (CT) scan (A-C). He underwen
artery (IIA) without coil embolization and preservation o
at the left CIA. One-month postoperative CT scan show
left IIA thrombosis (D-F).circulation during endovascular repair, without the op- cion of more proximal IIA occlusion or inferior mesen-
eric artery reimplantation available during open re-
air.10,17 The optimal management of the IIA in
ortoiliac aneurysms treated endovascularly remains con-
roversial. Although several techniques have been devel-
ped to preserve IIA patency, all of them are associated
ith increased operative time, contrast use, radiation
ime, and cost. Based on the results of our study, we
elieve that coverage of the IIA without embolization is
relatively innocuous procedure, without significant
left common iliac artery (CIA) aneurysm. Preoperative
ovascular repair with coverage of the left internal iliac
right IIA. There was no proximal or distal sealing zone
plete exclusion of the aneurysms without endoleak andc and
t end
f the
s comomplications.
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been reported several times; however, patient selection for
this approach is not clearly defined.Mell et al18 reported 21
patients who underwent EVAR with IIA coverage without
coil embolization. Indications for operations included 11
aortoiliac, eight isolated CIA, and two isolated IIA aneu-
rysms. No reasons or criteria are provided for the decision
not to embolize IIA. Wyers et al19 treated 33 patients that
required limb extension into the EIA. In 22 of them, no
coil embolization was performed. Among patients that
needed extension of the endograft limb into the EIA, the
decision to cover the IIA without concomitant coil embo-
lization was based on the presence of adequate graft over-
sizing in the most distal 5 mm of the CIA and the most
proximal 15 mm of the EIA.19 Farahmand et al20 treated
25 patients without IIA coil embolization. This was done
either accidentally after miscalculation of the length of the
limb, or by mistake during deployment, or on purpose after
failed attempt of coil embolization.20 Similarly, in the
Barwani et al21 report of 11 patients without embolization
of the IIA, this was the result of an unsuccessful attempt of
embolization before EVAR. In this report, the authors
recommend that a failed attempt to embolize the IIA
should not preclude patients from endovascular treatment.
In our experience, we chose not to embolize the IIA in
cases with sufficient landing zone in the distal CIA or
sealing zone in the proximal CIA and EIA. When there was
no sufficient landing zone, we considered the diameter of
the IIA, and when it was 5 mm we did not embolize the
IIA. Using these criteria, 112 of 137 of our EVAR cases
(81.7%) needing extension to the EIA were treated without
IIA embolization.
Symptoms from pelvic ischemia reported after endo-
vascular coverage of the IIA include buttock claudication
and gluteal skin necrosis. Colon ischemia has never been
reported. The incidence of postoperative buttock clau-
dication ranges from 0% to 28% and usually it is tran-
sient.18-20,22,23 The incidence of persistent buttock clau-
dication lasting more than 6 months after EVAR is very
low.20 In comparative studies, the incidence of buttock
claudication is lower after IIA coverage than after IIA
embolization.19,20 Immediate postoperative buttock clau-
dication is independently associated with embolization.20
We observed a 13.1% incidence of immediate postoperative
buttock claudication. We did not find significant difference
in the incidence or the severity of buttock claudication
between the two groups. Gluteal skin necrosis has been
reported in a debilitated patient in the postoperative set-
ting, which required surgery.24 We had a case of gluteal
skin necrosis resulting in sepsis and finally death in a patient
with end-stage renal disease and gangrene. We believe that
buttock necrosis in this very high-risk patient was probably
caused predominantly by ischemia and was related to our
liberal coverage approach. To preserve his IIA, a procedure
such as deployment of a branched graft was required;
however, this patient was unfit for a complicated and long
procedure because of his severe comorbidities. eThe incidence of IIA-associated type II endoleak after
hese procedures is very low. Most studies report no en-
oleak at all.18,23-26 Farahmand et al20 reported a 4%
ncidence of IIA-associated type II endoleak (one of the 25
atients) and Mell et al18 reported 4.7% (one of the 21
atients). Neither of these two patients required reopera-
ion. Similarly, we had three patients with an IIA-associated
ype II endoleak at completion angiography. In all these
hree patients, the endoleak disappeared during follow-up
nd none required any additional procedures. Additionally,
our more patients presented with such endoleaks anytime
uring follow-up; however, they were benign in all cases.
e did not observe any aneurysm growth, so we decided
ot to intervene. Total incidence of IIA-associated type II
ndoleak in the group without IIA embolization was 6.2%
seven of the 112 patients), including those detected at
ompletion angiography. Although it seems that this type
f endoleak rarely requires any intervention, if there is an
ndication for treatment, the main option is retroperitoneal
igation of the IIA. The presence of significant clot load
nto the iliac aneurysms and the flow lumen being small
ay have contributed to the absence of retrograde filling of
he aneurysmal sac in some of our patients. However, we
ave always used the actual vessels’ measurements to select
he appropriate devices. The presence of a large clot load
nto the aneurysmal CIAs is actually very dangerous to
ttempt coil embolization as the IIA can be ruined.
Bilateral IIA occlusion is considered to increase mor-
idity after EVAR.14 However, that opinion is not uni-
ormly accepted. Zander et al27 reported their experience
ith 14 patients who underwent bilateral IIA coverage.
uttock claudication was noted in four patients (28.6%).
ne patient experienced claudication longer than 12
onths, which resolved within 18 months. De novo erec-
ile dysfunction was seen in one patient, and pelvic ischemia
as not found in any patient. Probably IIA coverage is
etter tolerated than IIA embolization.27 We had five cases
ith simultaneous bilateral IIA coverage during EVAR,
nd two of them presented with buttock claudication.
The bell-bottom technique is a very durable option.28
e have used this technique in cases with bilateral CIA
neurysms. However, we believe that mainly in cases with
roximal or distal seal in the CIA, simple coverage of the
IA can produce very good results. There is no outflow for
he back-bleeding from the IIA and soon complete throm-
osis of the CIA aneurysm is achieved. This subgroup of
atients with CIA aneurysms are the ideal candidates for
IA coverage without coil embolization. The use of large
iameter iliac limbs is an alternative for patients with 20- to
2-mm iliac arteries. In larger iliac arteries, we always try to
aintain one IIA patency. We consider proximal sealing
nd, if there is adequate sealing, we just cover the IIA in this
ide. We maintain contralateral IIA patency with large
iameter iliac extensions or the bell-bottom technique. In
atients with small CIAs, type II endoleaks are probably
nnocuous; however, with a large (5 cm) CIA, a type II
ndoleak may be more ominous. We do not recommend
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larger than 5 cm and no sealing zone.
Although IIA coverage has been reported in several
studies, most of them are small series with limited follow-
up. Long-term results with this approach are still lacking in
the literature. It has been our practice not to routinely coil
embolize IIAs. Coil embolization was the exception rather
than routine. However, although this approach was fol-
lowed, patients were still selected according to anatomic
criteria. This fact and the retrospective design of our study,
which spanned over 1 decade, are limitations of our inves-
tigation. The procedure has been ameliorated with the
increased experience and different endografts were used
over the years.
In conclusion, the results of this study demonstrate that
endovascular treatment of aortoiliac aneurysms without
coil embolization of the IIA is safe and effective, is associ-
ated with a low incidence of postoperative complications
and reinterventions, and has acceptable midterm results.
We suggest that in most cases, IIA embolization should not
be performed, as this approach results in shorter operation
time, decreased use of contrast and radiation time, and
fewer catheter manipulations into the aneurysmal iliac ar-
teries that may result in peripheral embolization.
AUTHOR CONTRIBUTIONS
Conception and design: GS, KP
Analysis and interpretation: GS
Data collection: GS, NZ, KK, MM
Writing the article: GS
Critical revision of the article: KP, SK, GS
Final approval of the article: KP, GS, NZ, KK, SK, MM
Statistical analysis: GS, SK
Obtained funding: Not applicable
Overall responsibility: GS
REFERENCES
1. Armon MP, Wenham PW, Whitaker SC, Gregson RH, Hopkinson BR.
Common iliac artery aneurysms in patients with abdominal aortic
aneurysms. Eur J Vasc Endovasc Surg 1998;15:255-7.
2. Henretta JP, Karch LA, Hodgson KJ, Mattos MA, Ramsey DE, McLaf-
ferty R, et al. Special iliac artery considerations during aneurysm en-
dografting. Am J Surg 1999;178:212-8.
3. Puech-Leão P. Banding of the common iliac artery: an expedient in
endoluminal correction of aortoiliac aneurysms. J Vasc Surg 2000;32:
1232-4.
4. Faries PL, Morrissey N, Burks JA, Gravereaux E, Kerstein MD, Teodo-
rescu VJ, et al. Internal iliac artery revascularization as an adjunct to
endovascular repair of aortoiliac aneurysms. J Vasc Surg 2001;34:
892-9.
5. Parodi JC, Ferreira M. Relocation of the iliac artery bifurcation to
facilitate endoluminal treatment of abdominal aortic aneurysms. J En-
dovasc Surg 1999;6:342-7.
6. Lee WA, Nelson PR, Berceli SA, Seeger JM, Huber TS. Outcome after
hypogastric artery bypass and embolization during endovascular aneu-
rysm repair. J Vasc Surg 2006;44:1162-8; discussion: 1168-9.
7. Kritpracha B, Pigott JP, Russell TE, Corbey MJ, Whalen RC, DiSalle
RS, et al. Bell-bottom aortoiliac endografts: an alternative that preserves
pelvic blood flow. J Vasc Surg 2002;35:874-81.8. Kotsis T, Tsanis A, Sfyroeras G, Lioupis C, Moulakakis K, Georgakis P.
Endovascular exclusion of symptomatic bilateral common iliac artery Saneurysms with preservation of an aneurysmal internal iliac artery via a
reverse-U stent-graft. J Endovasc Ther 2006;13:158-63.
9. Lin PH, Bush RL, Chaikof EL, ChenC, Conklin B, Terramani TT, et al.
A prospective evaluation of hypogastric artery embolization in endovas-
cular aortoiliac aneurysm repair. J Vasc Surg 2002;36:500-6.
0. Yano OJ, Morrissey N, Eisen L, Faries PL, Soundararajan K, Wan S, et
al. Intentional internal iliac artery occlusion to facilitate endovascular
repair of aortoiliac aneurysms. J Vasc Surg 2001;34:204-11.
1. Picone AL, Green RM, Ricotta JR, May AG, DeWeese JA. Spinal cord
ischemia following operations on the abdominal aorta. J Vasc Surg
1986;3:94-103.
2. Gloviczki P, Cross SA, Stanson AW, Carmichael SW, Bower TC,
Pairolero PC, et al. Ischemic injury to the spinal cord or lumbosacral
plexus after aorto-iliac reconstruction. Am J Surg 1991;162:131-6.
3. Lin PH, Bush RL, Lumsden AB. Sloughing of the scrotal skin and
impotence subsequent to bilateral hypogastric artery embolization for
endovascular aortoiliac aneurysm repair. J Vasc Surg 2001;34:748-50.
4. Mehta M, Veith FJ, Ohki T, Cynamon J, Goldstein K, Suggs WD, et al.
Unilateral and bilateral hypogastric artery interruption during aortoiliac
aneurysm repair in 154 patients: a relatively innocuous procedure. J
Vasc Surg 2001;33(2 Suppl):S27-32.
5. Connolly JE, Ingegno M, Wilson SE. Preservation of the pelvic circu-
lation during infrarenal aortic surgery. Cardiovasc Surg 1996;4:65-70.
6. Paty PK, ShahDM,Chang BB,Darling RC 3rd, Leather RP. Pelvic ischemia
following aortoiliac reconstruction. Ann Vasc Surg 1994;8:204-6.
7. Cynamon J, Lerer D, Veith FJ, Taragin BH, Wahl SI, Lautin JL, et al.
Hypogastric artery coil embolization prior to endoluminal repair of
aneurysms and fistulas: buttock claudication, a recognized but possibly
preventable complication. J Vasc Interv Radiol 2000;11:573-7.
8. Mell M, Tefera G, Schwarze M, Carr S, Acher C, Hoch J, et al. Absence
of buttock claudication following stent-graft coverage of the hypogas-
tric artery without coil embolization in endovascular aneurysm repair. J
Endovasc Ther 2006;13:415-9.
9. Wyers MC, Schermerhorn ML, Fillinger MF, Powell RJ, Rzucidlo EM,
Walsh DB, et al. Internal iliac occlusion without coil embolization
during endovascular abdominal aortic aneurysm repair. J Vasc Surg
2002;36:1138-45.
0. Farahmand P, Becquemin JP, Desgranges P, Allaire E, Marzelle J,
Roudot-Thoraval F. Is hypogastric artery embolization during endovas-
cular aortoiliac aneurysm repair (EVAR) innocuous and useful? Eur J
Vasc Endovasc Surg 2008;35:429-35.
1. Bharwani N, Raja J, Choke E, Belli AM, ThompsonMM,Morgan RA, et al.
Is internal iliac artery embolization essential prior to endovascular repair of
aortoiliac aneurysms? Cardiovasc Intervent Radiol 2008;31:504-8.
2. Tefera G, TurnipseedWD, Carr SC, Pulfer KA, Hoch JR, Acher CW. Is
coil embolization of hypogastric artery necessary during endovascular
treatment of aortoiliac aneurysms? Ann Vasc Surg 2004;18:143-6.
3. Rhee RY, Muluk SC, Tzeng E, Missig-Carroll N, MakarounMS. Can the
internal iliac artery be safely covered during endovascular repair of abdom-
inal aortic and iliac artery aneurysms? Ann Vasc Surg 2002;16:29-36.
4. Lee WA, O’Dorisio J, Wolf YG, Hill BB, Fogarty TJ, Zarins CK.
Outcome after unilateral hypogastric artery occlusion during endovas-
cular aneurysm repair. J Vasc Surg 2001;33:921-6.
5. Lee CW, Kaufman JA, Fan CM, Geller SC, Brewster DC, Cambria RP,
et al. Clinical outcome of internal iliac artery occlusions during endo-
vascular treatment of aortoiliac aneurysmal diseases. J Vasc Interv
Radiol 2000;11:567-71.
6. Karch LA, Hodgson KJ, Mattos MA, Bohannon WT, Ramsey DE, McLaf-
ferty RB.Management of ectatic, nonaneurysmal iliac arteries during endolu-
minal aortic aneurysm repair. J Vasc Surg 2001;33(2 Suppl):S33-8.
7. Zander T, Baldi S, Rabellino M, Rostagno R, Isaza B, Llorens R, et al.
Bilateral hypogastric artery occlusion in endovascular repair of abdom-
inal aortic aneurysms and its clinical significance. J Vasc Interv Radiol
2007;18:1481-6.
8. Torsello G, Schönefeld E, Osada N, Austermann M, Pennekamp C, Donas
KP. Endovascular treatment of common iliac artery aneurysms using the
bell-bottom technique: long-term results. J Endovasc Ther 2010;17:504-9.ubmitted June 1, 2011; accepted Aug 11, 2011.
